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This listing of claims will replace all prior versions and listings of claims in the application. 
Listing of Claims: 



a plurality of removable interface cards to communicate packets using a network; and 
a router module separate from the plurality of removable interface cards, the router 
module comprising a packet forwarding engine , memory, a memory ma nagement unit, and an 
interface card concentrator moduler whcrcin the in t e rf ace card concentrator coupl e s the paok e t 
f orvn rriinc - ncm * *" **™ plm-nlity of rnmcwah l e int e rfac e cards wherein the pac ket forwarding 
engine^ memory management unit and the interface card concentrator module a re integrated into, 
a single unit, 

wherein the interface card concentrator module receives c ommunicat e s packets from at 
least two of the removable interface card s to the paok e t forward i ng e ngin e, 

wherein contents of the received packets are stored in the memory,, 

wherein the memory management unit generates notification s based on keys of the 
received packets and forwards the notifications to the p acket forwarding engine, 

wherein the packet forwarding engine performs route lookups for the packets based on, 
the kevs in response to the notifications, and 

wherein the interface card concentrator module sends the packets from the memory to th e 
removable interface cards as output bound packets based on the route lookups performed by the 
packet forwarding engine in response to the notifications. F ce e ived from the at l e ast tw e- 
removable interfac e cards by way of tho interfac e card c o ncentrator module, and whorcin th e 
packet forwarding engine sclocto rout e s for th e ^ a ekcts and forwards) the packets back to th e- 
plurality of r e movable interfac e cards via th e interface card conc e n t rator modul eraad 

wherein the packet forwarding e ngine and the interface cord concentrator modulo are 

integrat e d into a singl e uni fr 



Claim 1 (Currently amended): 



A routing device comprising: 
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Claim 2 (Previously Presented): The routing device of claim I , further comprising a 
midplane coupled between the plurality of removable interface cards and the router module and 
separating the plurality of removable interface cards from the router modtile. 

Claims 3- 5 (Cancelled). 

Claim 6 (Currently amended); The routing device of claim. L elaka-^ wherein the 
interface card concentrator assembles the output bound packets from data stored in the memory 
and forwards the outgutbound packets to the plurality of removable interface cards. 

Claim 7 (Currently amended): The routing device of claim he kttm-S? wherein the 
interface card concentrator processes inbound packets received from the plurality of removable 
interface cards to remove the keys l abdte-from the inbound packets, and stores data from the 
processed inbound packets in the memory. 

Claim 8 (Currently amended): The routing device of claim l.e laka-S? wherein the 

memory comprises an SDRAM device. 

Claim 9 (Cancelled). 

Claim 1 0 (Currently amended): . The routing device of claim l,e feka-9t wherein the 
notifications are generated based on extracted information that includes at least one of source 
address information, destination address information, source port information, and destination 
port information. 
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Claim 1 1 (Previously Presented): Th^: routing device of claim 9, 

wherein the packet forwarding module is configured to select the routes for the packets 
received from the at least two different ohes of the plurality of removable interface cards by 
referencing a forwarding table based on tjhe extracted information v and 

wherein the forwarding table storfes the route information for forwarding data packets 
received from any of the plurality of removable interface cards. 

Claim 12 (Previously Presented): Thk routing device of claim 1 1 , further comprising a 
routing engine to store a routing table, j 

i 
i 

Claim 1 3 (Currently amended): The routing device of claim 1 1, further comprising another 
memory to store the forwarding table, j 

Claim 14 (Currently amended): Thb routing device of claim 1 1 , wherein the memory 
management circuit is configured to forward the packets t ho incoming data pack e t to e n c of the 
plurality of removable interface cards bajsed on the selected route. 

i 

Claim 1 5 (Previously Presented): This routing device of claim 1 , further comprising a 
redundant router module to process the data packets and to forward the data packets between the 
removable interface cards in response toj mal function of the router module. 
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Claim 16 (Currently amended): A routing device comprising: 

a plurality of interface cards to communicate data packets using a network; 
a router module comprising a pacjket processing circuit, a memory management circuit, 

memory, and a route lookup circuit integrated into a single module separate from the plurality of 

interface cards; and 

a midplane coupled to the router module and to the plurality of interface cards, 
wherein the midplane communicates to the router module packets received from the 
network by at least two different ones ofjthc interface cards, and 

wherein the packet processing circuit receives packets from at lea st two of the removable 

j 

interface cards, 

wherein contents of the received backets are stored in the memory, 
wherein the memory management circuit generates notification s based on keys of the 
received packets and forwards the notifications to the packet forw arding engine, 

wherein the packet forwarding etteine performs route lookups for the packets based on 



the keys in response to the notifications^ 



and 



wherein the interface card concentrator module sends the packets from the memory to the 



removable interface cards as output bodid packets based on the route loo kups performed by the 
packet forwarding engine in response tojthe notifications. 

whoroin the rout e r module p e rfo/ms route lookupo for the packets rec e i v ed from th e a t- 

Icnst two diff e r e nt ones of th e intorfaoo <Ws to soloct routes for tho paokctj and forward th e 
p ackets back to tho interface cards in ocdordanoo with route information associated with the 



ft otwork. 

j 
i 

Claim 17 (Original): The routing devicje of claim 16, wherein the single module comprises a 
single printed circuit card that interconnects the packet processing circuit, the memory 
management circuit, and the route lookiip circuit. 

Claim 1 8 (Cancelled). I 
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Claim 19 (Currently amended): Thk routing device of claimJjL efotm 1 8 , wherein the 
memory management circuit is configured to provide packet data to the packet processing circuit. 

Claim 20 (Currently amended): The routing device of claim 16, claim 1 8 , wherein the 
memory is further configured to store outbound data. 

Claim 2 1 (Currently amended): The routing device of claim 16, claim 1 8, wherein the 
memory comprises an SDRAM device. 

Claim 22 (Cancelled), 

Claim 23 (Currently amended): The routing device of claim 16, claim 22, wherein the 
notifications are generated based on extracted information that includes at least one of_source 
address information, destination address information, source port information, and destination 
port information. 

Claim 24 (Currently amended) : The routing device of claim 13^ efa im22 g wherein the route 
lookup circuit is configured to select a route for the packets received from the at least two 
different ones of the interface cards by referencing a forwarding table based on the extracted 
information, wherein the forwarding table stores the route information for forwarding data 
packets received from any of the plurality of interface cards. 

Claim 25 (Original): The routing device of claim 24, wherein the route lookup circuit is 
configured to select the route by performing a longest prefix match based on the extracted 
information. 

Claim 26 (Previously Presented): The routing device of claim 24, further comprising a 
routing engine to store a routing table* 
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Claim 27 (Currently amended): The routing device of claim 24, further comprising another 
memory to store the selected route in the forwarding table. 

Claim 2& (Original): The routing device of claim 24, wherein the memory management circuit 
is configured to forward the incoming data packet to an interface card based on the selected 
route. 

Claim 29 (Original): The routing device of claim 16, wherein the packet processing circuit is 
configured to remove an L2 header from an incoming data packet. 

Claim 30 (Currently amended): The routing device of claim 1 6, wherein the packet 
processing circuit is configured to build aa-L2 headers for the output bound packets, m - 
outbound data packet. 

Claim 31 (Previously Presented): The routing device of claim 16, further comprising a 
redundant router module to process the data packets and to forward the data packets between the 
interface cards in response to malfunction of the router module. 



-7- 



PAGE 10/27 * RCVD AT 10/30/2007 12:41 :07 PWI [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/20 * DNIS:2738300 * CSID:6517351 102 * DURATION (mm-ss):04-14 



10/30/2007 11:34 6517351102 



SHUMAKER & SIEFFERT 



PAGE 11/27 



Application Number 09/851 ,363 

Amendment in Response to final Office Action mailed July 23, 2007 

Claim 32 (Currently amended): A routing arrangement comprising: 
a crossbar arrangement; and 

a plurality of routing devices coupled to the crossbar arrangement, at least one routing 
device comprising: 

a plurality of removable interface cards to communicate data packets using a 

network; and 

a router module separate from the plurality of removable interface cards, 
wherein the router module performs route lookups for a first set of the data 
packets received from the network by a first one of the removable interface cards and for a 
second set of the data packets received from the network by a second one of the removable 
interface cards to select routes for the data packets and to forward the data packets between the 
removable interface cards, 

wherein the router module comprises a system control module that performs the 
route lookups , memory, a memory management circuit and at least one concentrator module that 
receives the data packets from at least the first one and the second one of the removable interface 
cards, and 

wherein the system control module , the memory m anagement circuit and the 
concentrator module are integrated into a single unit* 

wherein the router module receives packets from at l east two of the removable interface, 

cards, 

wherein contents of the received packets are stored in the memory., 

wherein the memory management circuit generates notifications based on key s of the 
received packets and forwards the notifications to the syst em control module^ 

wherein the system control module performs route loo kups for the packets based on the. 
kevs in response to the notifications, and 

wherein the concentrator module sends the packets from the memory to the removable 
interface cards as output bound packets based on th e route lookups performed by the system 
control module in response to the notifications. 
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Claim 33 (Previously Presented): The routing arrangement of claim 32, further comprising a 
midplane coupled to the plurality of removable interface cards and to the router module. 

Claims 34-38 (Cancelled). 

Claim 39 (Currently amended): The routing arrangement of claim 32,_6 faim 36, wherein the 
memory comprises an SDRAM device. 

Claim 40 (Currently amended): The routing arrangement of claim 32, e loim 35, wherein the 
memory management circuit is further configured to provide the_o-notifications to the system 
control module based on information extracted from cm-incoming data packets. 

Claim 41 (Original): The routing arrangement of claim 40, wherein the extracted information 
includes at least one of source address information, destination address information, source port 
information, and destination port information. 

Claim 42 (Previously Presented): The routing arrangement of claim 40, wherein the system 
control module is configured to select a route by referencing a forwarding table based on the 
extracted information, wherein the forwarding table stores the route information for forwarding 
data packets received from any of the plurality of removable interface cards. 

Claim 43 (Previously Presented): The routing arrangement of claim 42, further comprising a 
routing engine to store a routing table. 

Claim 44 (Previously Presented): The routing arrangement of claim 42 s further comprising a 
memory to store the selected route in the forwarding table. 

Claim 45 (Cancelled). 
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Claim 46 (Original): The routing arrangement of claim 32, further comprising a redundant 
router module to process the data packets and to forward the data packets between the interface 
modules in response to malfunction of the router module. 

Claim 47 (Currently amended): A routing arrangement comprising: 
a crossbar arrangement; and 

a plurality of routing devices coupled to the crossbar arrangement, at least one routing 
device comprising: 

a plurality of removable interface cards to communicate data packets using a 

network, 

a router module comprising memory and a packet processing circuit, a memory 
management circuit, and a route lookup circuit integrated into a single module separate from the 
plurality of removable interface cards, and 

a midplane coupled to the router module and to the plurality of removable 

interface cards, 

wherein the midplane communicates to the router module a first set of packets 
received f rom the network by a first one of the removable interface cards and a second set of 
packets received from the network by a different one of the removable interface cards, and 

wherein the router module performs route lookups for the first set of packets and 
the second set of packets in accordance with route information associated with the network 

wherein the router module receives the data packets from at l east two of the removable 
interface cards. 

wherein contents of the received data packets are stored in the_m emorv. 

wherein the memory management circuit generates notifi cations based on keys of the 
received data packets and forwards the notifications to th e route lookup circuit 

wherein the route lookup circuit performs route lookups for the da ta packets based on the 
kevs in response to the notifications, and 

wherein the router module sends the data packets from th e memory to the removable 
interface cards as output bound packets based on the rout e lookups performed by the route. 
lookup circuit in response to the notifications . 
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Claim 48 (Original): Hie routing arrangement of claim 47 ? wherein the single module 
comprises a single printed circuit card that interconnects the packet processing circuit, the 
memory management circuit, and the route lookup circuit. 

Claims 49-51 (Cancelled). 

Claim 52 (Currently amended): The routing arrangement of claim 47. e kim 4 9. w herein the 
memory comprises an SDRAM device. 

Claim 53 (Currently amended): The routing arrangement of claim 47, wherein the memory 
management circuit is configured to provide the ^ notifications to the route lookup circuit based 
on information extracted from aft-incoming data packets. 

Claim 54 (OriginaJ): The routing arrangement of claim 53, wherein the extracted information 
includes at least one of source address information, destination address information, source port 
information, and destination port information. 

Claim 55 (Previously Presented): The routing arrangement of claim 53, wherein the route 
lookup circuit is configured to select a route by referencing a forwarding table based on the 
extracted information, wherein the forwarding table stores the route information for forwarding 
data packets received from any of the plurality of removable interface cards. 

Claim 56 (Original): The routing arrangement of claim 55, wherein the route lookup circuit is 
configured to select the route by performing a longest prefix match based on the extracted 
information. 

Claim 57 (Original): The routing arrangement of claim 55, further comprising a routing engine 
to store a routing table. 
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Claim 58 (Currently amended): The touting arrangement of claim 55, further comprising 
another memory to store the selected route in the forwarding table. 

Claim 59 (Cancelled). 

Claim 60 (Original): The routing arrangement of claim 47, wherein the packet processing 
circuit is configured to remove an L2 header from an incoming data packet. 

Claim 6 1 (Currently amended): The routing arrangement of claim 47, wherein the packet 
processing circuit is configured to build a» L2 headers and rewrite aa-L3 headers for the output 
bound packets_._ a n outbound data packet. 

Claim 62 (Original): The routing arrangement of claim 47, further comprising a redundant 
router module to process the data packets and to forward the data packets between the interface 
modules in response to malfunction of the router module. 
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Claim 63 (Currently amended); A router comprising one hardware board integrally housing 
an interface concentrator that provides electrical interfaces to receive incoming packets from a 
plurality of interface cards, a packet processing circuit, memory^ a memory management circuit, 
and a route lookup circuit separate from the interface cards to perform route lookups to select 
routes for a first packet and a second of the incoming packets received from a network by 
different ones of the plurality of interface cards 

wherein the interface concentrator receives the data packets from at least two of the 
interface cards, 

wherein contents of the received data packets are stored in the memory,, 

wherein the memory management circuit generates notifications based o n keys of the 
received data packets and forwards the notifications to the route looku p circuit, 

wherein the route lookup circuit performs route lookups for the data packets based on the 
keys in response to the notifications, and 

wherein the interface concentrator sends the data packets from th e memory to the 
interface cards as output bound_packets based on the route lookups performed by the route 
lookup circuit in response to the notifications . 

Claim 64 (Original): The router of claim 63, wherein the memory management circuit is 
configured to provide incoming data to the packet processing circuit. 

Claim 65 (Previously Presented); The router of claim 63, wherein the memory management 
circuit is configured to provide a notification to the route lookup circuit based on information 
extracted from the incoming data packets. 

Claim 66 (Previously Presented): The router of claim 65, wherein the extracted information 
includes at least one of source address information, destination address information, source port 
information, and destination port information for each of the incoming packets. 
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Claim 67 (Previously Presented): The router of claim 65, wherein the route lookup circuit is 
configured to select the routes by referencing a forwarding table based on the extracted 
information, wherein the forwarding table stores the route information for forwarding data 
packets received from any of the plurality of interface cards. 

Claim 68 (Original): The router of claim 67 ? wherein the route lookup circuit is configured to 
select the route by performing a longest prefix match based on the extracted information. 

Claim 69 (Original): The router of claim 63, wherein the packet processing circuit is configured 
to remove an L2 header from an incoming data packet. 

Claim 70 (Currently amended): The router of claim 63, wherein the packet processing 
circuit is configured to build afi-L2 headers and rewrite «-L3 headers for gs-the output bound 
packets, - otttbea ad data pack e t ? 
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Claim 71 (Currently amended): A method of manufacturing a routing device, the method 
comprising: 

providing a plurality of interface modules to communicate data packets using a network; 
coupling a midplane to the plurality of interface modules; and 
coupling a single router module to the midplane, 

wherein the router module is configured to perform route lookups for data packets 
received from different ones of the interface modules via the midplane to select routes for the 
packets in accordance with route information associated with the network and forward the 
packets back to the interface modules by way of the midplane, and 

wherein the router module comprises a system control module , memory, a memory, 
management unit, and at least one concentrator module integrated into a single unit separate from 
the interface modules 

wherein the concentrator module receives the data packets from at least two of the 

interface cards, 

wherein contents of the received data packets are stored in the memory. 

wherein the memory management circuit generates notifications based o n keys of the 
received data packets and forwards the notifications to the system control module, 

wherein the svstem control module performs route lookups for the data packets based on 
the kevs in response to the notifications, and 

wherein the interface concentrator module sends the data packets from the memory to the 
interface cards as output bound packets based on the route lookups performed by th e svstem 
control module in response to the notifications . 

Claim 72-76 (Cancelled). 

Claim 77 (Currently amended): The method of claim 74, further comprising configuring the < 
memory management circuit to provide ^^notifications to the system control module based on 
information extracted from aa-incoming data packets. 
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Claim 78 (Previously Presented): The method of claim 77, further comprising configuring the 
system control module to select a route by referencing a forwarding table based on the extracted 
information, wherein the forwarding table stores the route information for forwarding data 
packets received from any of the plurality of interface modules. 

Claim 79 (Currently amended): The method of claim 78, further comprising configuring a 
routing engine to store athe-routing table. 

Claim 80 (Original): The method of claim 71, further comprising configuring a redundant router 
module to process the data packets and to forward the data packets between the interface 
modules in response to malfunction of the router module. 
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Claim 8 1 (Currently amended): A method of manufacturing a routing device, the method 
comprising: 

providing a plurality of interface cards to communicate data packets using a network; 
providing a routing module separate from the plurality of interface cards; 

and 

coupling the router module comprising a packet processing circuit, memor^a memory 
management circuit, and a route lookup circuit integrated into a single module to the plurality of 
interface cards via a midplane, 

wherein the router module is configured to perform route lookups for the data packets 
received from different ones of the plurality of interface cards to select routes for the packets in 
accordance with route information associated with the network and forward the packets back to 
the interface modules by way of the midplane^ 

wherein the packet processing circuit receives the data packets from at least two of the 
interface cards, 

wherein contents of the received data packets are stored in the memory., 

wherein the memory management circuit generates notificat ions based on kevs of the 
received data packets and forwards the notifications to the route loo kup circuit, 

wherein the route lookup circuit performs route lookups for the data pa ckets based on the 
kevs in response to the notifications, and 

wherein the packet processing circuit sends the data packets from the memory to the 
interface cards as output bound packets based on the route lookups performed by the route. 
lookup circuit in response to the notifications . 
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Claim 82 (Currently amended): A method of manufacturing a routi ng arrangement, the 
method comprising: 

providing a crossbar arrangement; and 

coupling a plurality of routing devices to the crossbar arrangement, at least one routing 
device comprising: 

a plurality of interface card$ to communicate data packets using a network; and 
a router module separate from the plurality of interface cards to process the data packets 
and to forward the data packets between the interface cards, 

wherein the router module is configured to perform route lookups for the data packets 
received from different ones of the interface cards to select routes for the packets in accordance 
with route information associated with the network , wherein the router modu le includes a packet 
processing circuit memory, a memory management circuit, and a ro ute lookup circuit integrated 
into a single module, 

wherein the_packct processing circuit receives the data packets from at least two of the 
interface cards, 

wherein contents of the received data packets are stored in the memory. 

wherein the memory management circuit generates notifications based o n keys of the 
received data packets and forwards the notifications to the route lookup circuit, 

wherein the route lookup circuit performs route lookups for the data packets ba sed on the 
keys in response to the notifications » and 

wherein the packet processing circuit sends the data packets from the memory to the 
interface cards as output bound packets based on the route lookups performed bv the toute_ 
lookup circuit in response to the notifications . 
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Claim 83 (Currently amended): A method of manufacturing a routing arrangement, the 
method comprising: 

providing a crossbar arrangement; and 

coupling a plurality of routing devices to the crossbar arrangement, at least one routing 
device comprising: 

a plurality of interface cards to communicate data packets using a network, 

a midplane coupled to the plurality of interface cards, 

a router module coupled to the midplane to receive the data packets from the 

midplane prior to route selection, 

wherein the router module comprises a packet processing circuit, memory, a 
memory management circuit, and a route lookup circuit integrated into a single module separate 
from the plurality of interface cards, and 

wherein the router module is configured to perform route lookups for the data 
packets received from different ones of the interface cards to select routes for the packets in 
accordance with route information associated with the network, and to forward the packets back 
to the interface cards via the midplane a 

wherein the packet processing circuit receives the data pack ets from at least two of the 
interface cards. 

wherein contents of the received data packets are stored in the memory. 

wherein the memory management circuit generates notifications based on. ke ys of the 
received data packets and forwards the notifications to the route loo kup circuit. 

wherein the route lookup circuit performs route lookups for the data pa ckets based on the 
keys in response to the notifications* and 

wherein the packet processing circuit sends the data packets from th e memory to the 
interface cards as output bound packets based on the route looku ps performed bv the route. 
lookup circuit in response to the notifications * 
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Claim 84 (Currently amended): A routing arrangement comprising: 

a plurality of routing devices coupled in a crossbar arrangement, at least one routing 
device comprising: 

a plurality of interface modules to communicate data packets using a network, 

and 

a router module to receive the data packets from at least two different ones of the 
interface modules, wherein the router module is configured to perform route lookups for the data 
packets received from the at least two interface modules to select routes for the packets in 
accordance with route information associated with the network; and 

a switch arrangement coupled to the plurality of routing devices and configured to switch 
control from a first routing device to a second routing device , wherein the rou ter module includes 
a packet processing circuit memory, a memory management circuit, a nd a route lookup circuit 
integrated into a single module. 

wherein the packet processing circuit receives the data packets fro m at least two of the 
interface cards, 

wherein contents of the received data packets are stored in the memory. 

wherein the memory management circuit generates no tifications based on keys of the 
received data packets and forwards the notifications to the route lookup circuit; 

wherein the route lookup circuit performs route lookups for the da ta packets based on the 
keys in response to the notifications, and 

wherein the packet processing circuit sends the data packets from the memory to the 
interface cards as output bound packets based on the route looku ps performed by the route. 
lookup circuit in response to the notifications . 
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Claim 85 (Currently amended): A routing arrangement comprising: 

a plurality of routing devices coupled in a crossbar arrangement* at least one routing 
device comprising: 

a plurality of interface cards to communicate data packets using a network, 

a router module comprising a packet processing circuit, memory, a memory 
management circuit, and a route lookup circuit integrated into a single module separate from the 
plurality of interface cards and a routing engine, and 

a midplane coupled to the router module and to the plurality of interface cards to 
provide data packets from the interface cards to the router module, 

wherein the router module is configured to perform route lookups for the data 
packets received from any of the interface cards to select routes for the packets in accordance 
with route information associated with the network and forward the packets back to the interface 
cards by way of the midplane; and 

a switch arrangement coupled to the plurality of routing devices and configured to switch 
control from a first routing device to a second routing device, 

wherein the packet processing circuit receives the data pack ets from at least two of the 
interface cards. 

wherein contents of the received data packets are stored in the memory, 

wherein the memory management circuit generates notifica tions based on keys of the, 
received data packets and forwards the notifications to the route lookup circuit. 

wherein the route lookup circuit performs route lookups for the data packe ts based on the 
keys in response to the notifications, and 

wherein the packet processing circuit sends the data packets from the memory to the 
interface cards as output bound packets based on the rou te lookups performed by the route 
lookup circuit in response to the notifications, . 
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86. (New) The routing arrangement of claim 85, wherein each of the plurality of routing 
devices includes a respective router module comprising a respective packet processing circuit, 
respective memory, a respective memory management circuit, and a respective route lookup 
circuit integrated into a respective single module. 
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